Polyester nanocapsules as new topical ocular delivery systems for cyclosporin A.
Nanocapsules composed of an oily core (Migliol 840) (MG) surrounded by a poly-epsilon-caprolactone (PECL) coat were evaluated as potential vehicles for the topical ocular administration of cyclosporin A (CyA). A 2(3) experimental factorial design was applied to optimize the coating of the oily nanodroplets by a solvent displacement technique and to encapsulate a high dose of CyA. The variables investigated were: volume of oil (MG), amount of polymer (PECL), and volume of the organic solvent (acetone) used to dissolve the polymer. Nanocapsules had a mean size in the range of 210-270 nm, a negative zeta potential (between -55 and -60 mV) and a maximum loading capacity of 50% (CyA/PECL ratio). These highly loaded nanocapsules displayed a thick spongeous polymer coating around the oily nanodroplets. The corneal levels of CyA were up to 5 times higher for the encapsulated CyA than for the oily solution of CyA. In addition, these levels remained significantly higher than those of the control group (oily solution) for up to 3 days. Furthermore, the area-under-the-curve (AUC) values were significantly increased for the encapsulated CyA (319.98) with respect to the oily control (74.34). The CyA-loaded nanocapsules are shown to be interesting vehicles for the improvement of the ocular penetration of CyA.